The bottleneck of JNK signaling: molecular and functional characteristics of MKK4 and MKK7.
The functions of mitogen-activated protein kinases (MKKs) 4 and 7 are typically associated with the c-Jun N-terminal kinase (JNK) signaling pathway. Both MKKs synergistically phosphorylate different JNK isoforms and are therefore involved in numerous physiological (e.g. differentiation and proliferation) and pathological (e.g. apoptosis and tumorigenesis) processes. MKK4 and MKK7 share similar molecular characteristics as well as several upstream activators and scaffold proteins. However, their functions are non-redundant and determined by different stimuli, biochemical interactions and differential tissue distribution. The central question is how two MKKs regulate or affect the multiple actions of their JNK substrates. Similar to JNKs, MKK4 and MKK7 can simultaneously exert divergent functions in different cellular compartments and signalosomes. It is also important to realize that the MKK effects are splice variant-specific. The present review not only summarizes the various modes of MKK4 and MKK7 activation and activity, but also their functions. We also extensively describe their impact on JNK signaling, their molecular interactions resulting in the formation of context-specific signalosomes and the functional consequences of JNK deficiency.